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WHAT IS CLAIMED IS: 

uniform vascular wound in a zebrafish larva or zebrafish, 



1. A method for creating a 
comprising: 

5 



10 



(a) subjecting a zebrafish larva to laser irradiation in an amount and for a period 
ofti ffi ee f feetive.oeauseaunifonnvaseularwoundinsaidzebra fi shlarva ; or 

W exposing a zebrafeb to water containing sodium hydroxide in an amount and 
for a period of time effective to cause a uniform vascular wound detectable m 
the gills of said zebrafish. 



2 T* M «^Uc^^<*^*' M ^*^ i ^ bL A 
15 an amount and for a period of time effective to cause a uniform vascular wound m sard 



zebrafish larva. 



3. The method of claim 2, whetem said zebrafish larva is a zebrafish larva three to five 
20 days postfertilization. 

4 . The method of claim 2, wherein said zebrafish larva is anesthetized. 



25 



5. The 



m e4odof claim 2, wherein said zebrafish larva is immobilized in agarose. 



« The mefhod of claim 2, wherein said laser irradiation is applied to a major blood 
30 vesselofsaidzebrafishlarvatocauseaunifonninjuryinsaidbloodvessel. 

7 . The method of claim 6, wherein said laser irradiation is applied to a major artery of 
said zebrafish larva. 
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g. The method of olaim 6, wherein said laser irradiation is applied to a major vein of 
said zebrafish larva. 

9. The memod of claim 6, further comprising measuring me time to occlusion in the 
injured blood vessel. 



10 The memod of claim 1, comprising exposing a zebrafish to water containing sodium 
hydroxide in an amount and for a period of time effective to canse a uniform vascular wound 
detectable in the gills of said zebrafish. 



11. The 



method of claim 10, wherein said zebrafish is an adult zebrafish. 



12. The method of claim 10, further comprising measuring the time to bleeding in the 
gills of said zebrafish. 

wiih a candidate substance and testing the ability of said candidate substance to alter the 
vascular wound created in said zebrafish larva or zebrafish. 



14 . The method of claim 1, wherein said zebrafish larva or zebrafish is a mutant or 
genetically engineered zebrafish larva or zebrafish. 



15 ThememodofclaimM.whereinzebrafishlarvaorzebrafishisoneofapopulationof 
m utant zebrafish larvae or zebrafish produced by large-scale mutagenesis. 
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« A metirod for opting . uniform vascular injury in a zebrafish larva, compnsrng 

: Lae a reproducible — in a major ariery or a major vehr of 

.herein said reproducible thrombus is reversibie so .hat circulation returns at the arte of 



injury. 
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„ A method for ereating a uniform vascular injury in a zebrafish, comprising exposrng 
„ adu,. zebrafish to water containing sodium hydroxide in an amount and for a penod of 
time effective to cause a reproducible visible hemorrhage in fire gins of sard zebrafish. 

, 8 A method for measuring coagulation activity in a zebrafish blood sample, comprisurg 
collecting a zebrafish blood sample in a hepsrinlzed capillary babe and determimng tire time 
required for significant lysis of red cells in said blood sample. 

19 The method of claim 18, comprising collecting a zebrafish blood sample in a 
heparimzedcapU.arymbe.centrimging said capillary tube to separate red cetis frompiasma, 
md determining the time required for a significant red color to develop in sard plasma 

2 0 The method of claim 18, wherein said blood sample is collected from a zebrafish 
following exposure to a candidate substance and wherein the ability of sard candidate 
subsbmce to alter the coagnlation activity of said blood sample is determmed. 



21 . The method of claim 18, wherein said blood sample is coUected ftom a mutant or 
30 genetically engineered zebrafish. 



22 A method for measuring the clotting activity of a zebrafish blood sample, comprising 
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tube to separate red cells from plasma, and determining the time required for significant red 
cell lysis by measuring the time for a significant red color to develop in said plasma 
following lysis of the red cells. 



23 . A method for analyzing coagulation in zebrafish, comprising: 

(a) subjecting a zebrafish larva to an amount of laser irradiation effective to cause 
a uniform vascular wound and measuring the time to coagulation in said 
wound; 

(b) exposing a zebrafish to water containing an amount of sodium hydroxide 
effective to cause a uniform vascular wound in the gills of said zebrafish and 
measuring the time to coagulation in said wound; or 

(c) collecting a zebrafish blood sample in a heparinized capillary tube and 
measuring the time required for significant red cell lysis in said sample. 



24. The method of claim 23, comprising subjecting a zebrafish larva to an amount of 
laser irradiation effective to cause a uniform vascular wound and measuring the time to 
coagulation in said wound. 



25. The method of claim 23, comprising exposing a zebrafish to water containing 
amount of sodium hydroxide effective to cause a uniform vascular wound in the gills of s 
zebrafish and measuring the time to coagulation in said wound. 



26. The method of claim 23, comprising collecting a zebrafish blood sample ii 
heparinized capillary tube and measuring the time required for significant red cell lysii 
said sample. 
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27 The metirod of claim 23, wherein coagulation is analyzed in a zebrafish larva or 
zebrafish exposed to a candidate substence, or in a blood sample therefrom, and the ability of 
said candidate substance to alter coagulation is determined. 



28 The method of claim 27, wherein coagulation is analyzed in a zebrafish larva exposed 
to a candidate substance and the ability of said candidate substance to alter me tune to 
occlusion in an injured blood vessel of said zebrafish larva is determined. 



29 The method of claim 27, wherein coagulation is analyzed in a zebrafish exposed to a 
candidate substance and the ability of said candidate subsume to alter the bleeding time m 
the gills of said zebrafish is determined. 



30. 



The method of claim 27, wherein coagulation is analyzed in a blood sample collected 
from a zebrafish exposed to a candidate substance and the ability of said candidate substance 
to alter red cell lysis in said blood'sample is determined. 



31. The method of claim 23, wherein coagulation is analyzed in a mutant or genetically 
engineered zebrafish larva or zebrafish, or in a blood sample therefrom. 



32 The metirod of claim 31, wherein coagulation is analyzed in one of a population of 
mutant zebrafish larvae or zebrafish produced by large-scale mutagenesis, or in a blood 
sample therefrom. 



33 The method of claim 31, wherein coagulation is analyzed in a zebrafish larva or 
zebrafish comprising a mutation in a selected gene, or in a blood sample therefrom. 
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34 The method of claim 33, wherein coagulation is analyzed in a genetically engineered 
zebrafish larva or zebrafish comprising an antisense oligonucleotide, or derivative thereof, 
which specifically inhibits a selected zebrafish gene, or in a blood sample therefrom. 
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, , The method of claim 31, wherein coagulation is analyzed in a zebrafish larva or 
zebrafish that expresses a mutant gene or an exogenous transgene, or in a blood sample 
therefrom, and the effect of the mutant gene or exogenous transgene on coagulation is 
determined. 



36 A method for identifying a candidate substance that alters thrombosis, comprising 
contacting zebrafish larvae or zebrafish with a candidate substance and determining the 
ability of said candidate substance to change the coagulation time in zebrafish blood, wherein 
an ability to change the coagulation time in zebrafish blood is measured by: 



(a) 



(b) 



(c) 



creating laser irradiation vascular wounds in zebrafish larvae and measuring 
the occlusion time in said wounds in the presence and absence of said 
candidate substance; 

creating sodium hydroxide-induced vascular gill wounds in zebrafish and 
measuring the coagulation time in said wounds in the presence and absence of 
said candidate substance; or 

collecting zebrafish blood samples in heparinized capillary tubes and 
measuring the time required for significant red cell lysis in samples from 
zebrafish in the presence and absence of said candidate substance; 



wherein a candidate substance that changes said coagulation time is indicative of a candidate 
substance that alters thrombosis. 



37 The method of claim 36, wherein said ability to change the coagulation time in 
zebrafish blood is measured by creating laser irradiation vascular wounds in zebrafish larvae 
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and measuring the occlusion time in said wounds in the presence 
candidate substance. 



and absence of said 



38. The method of claim 36, wherein said ability to change the coagulation time in 
zebrafish blood is measured by creating sodium hydroxide-induced vascular gill wounds in 
zebrafish and measuring the coagulation time in said wounds in the presence and absence of 
said candidate substance. 



39. The method of claim 36, wherein said ability to change the coagulation time in 
zebrafish blood is measured by collecting zebrafish blood samples in heparinized capillary 
tubes and measuring the time required for significant red cell lysis in samples from zebrafish 
in the presence and absence of said candidate substance. 



40. The method of claim 36, wherein an ability to increase said coagulation time is 
indicative of a candidate anticoagulant. 



41. The method of claim 36, wherein an ability to decrease said coagulation time is 
indicative of a candidate coagulant. 

42. The method of claim 36, further comprising purifying a candidate substance so 
identified. 



43. A method for identifying a candidate substance that alters thrombosis, comprising 
creating a uniform vascular wound in a zebrafish larva using laser irradiation and testing a 
candidate substance for the ability to alter the occlusion time in said wound in comparison to 
the occlusion time in a wound in a zebrafish larva in the absence of said candidate substance. 
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44 A method for identifying a candidate substance that alters thrombosis, comprising 
creating a uniform vascular wound detectable in the gills of a zebrafish by exposure to 
sodium hydroxide and testing a candidate substance for the ability to alter the coagulation 
time in said wound in comparison to the coagulation time in a wound in a zebrafish in the 
absence of said candidate substance. 



45. 



, , A method for identifying a candidate substance that alters thrombosis, comprising 
collecting in a heparinized capillary tube a blood sample from a zebrafish exposed to a 
candidate substance and determining the red cell lysis time in said blood sample m 
comparison to the red cell lysis time in a counterpart blood sample collected from a zebrafish 
in the absence of said candidate substance. 



46 A method for identifying a gene associated with coagulation, comprising creating a 
mutant zebrafish larvae or zebrafish comprising a mutation in a gene and determining the 
effect of the mutation on coagulation time in zebrafish blood, wherein the effect of the 
mutation on coagulation time in zebrafish blood is measured by: 

creating laser irradiation vascular wounds in zebrafish larvae and measuring 
the occlusion time in said wounds in the presence and absence of said 



(a) 



mutation; 



creating sodium hydroxide-induced vascular gill wounds in zebrafish and 
measuring the coagulation time in said wounds in the presence and absence of 
said mutation; or 

collecting zebrafish blood samples in heparinized capillary tubes and 
measuring the time required for significant red cell lysis in samples from 
zebrafish in the presence and absence of said mutation; 

wherein identifying a mutation that changes said coagulation time is indicative of a gene 
associated with coagulation. 



(b) 



(c) 
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47 The method of claim 46, wherein said mutant Oafish larvae or zebrafish is one of a 
population of mutant zebrafish larvae or zebrafish produced by large-scale mutagenests. 

48. The method of claim 46, further comprising mapping a gene so identified. 

49. The method of claim 46, further comprising isolating a gene so identified. 
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50 A method for identifying a gene associated with coagulation, compnsmg 
denizing a zebrafish population to generate a plurality of mutant zebrafish larvae or 
zebrafish and selecting a mutant with an altered coagulation time, thereby rdentifymg . gen 
associated with coagulation; wherein a mutant with an altered coagulation tune » selected 



by: 

(a) 



creating laser irradiation vascular wounds in a plurality of zebrafish larvae, 
measuring the occlusion time in said wounds and identifying a mutant with an 
2Q altered occlusion time; 

(b) creating sodium hydroxide-induced vascular gill wounds in a plurality of 
zebrafish, measuring tire coagulation time in said wounds and identify^ a 
mutant with an altered coagulation time; or 

collecting a plurality of zebrafish blood samples in heparinized capillary 
tabes, measuring the red cell lysis time in said samples and identifying a 
mutant with an altered red cell lysis time. 



(c) 



30 



51 The method of claim 50, wherein a mutant with an altered coagulation time rs 
seiected by creating laser irradiation vascular wounds in a plurality of zebrafish larvae 
measuring the occlusion time in said wounds and identifying a mutant with an altered 



occlusion time. 
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52. The method of claim 50, wherein a mutant with an altered coagulation time is 
selected by creating sodium hydroxide-induced vascular gill wounds in a plurality of 
zebrafish, measuring the coagulation time in said wounds and identifying a mutant with an 
altered coagulation time. 

53. The method of claim 50, wherein a mutant with an altered coagulation time is 
selected by collecting a plurality of zebrafish blood samples in heparinized capillary tubes, 
measuring the red cell lysis time in said samples and identifying a mutant with an altered red 
cell lysis time. 

54. The method of claim 50, wherein said plurality of mutant zebrafish larvae or 
zebrafish are generated by large-scale chemical mutagenesis. 

55. The method of claim 50, further comprising mapping a gene so identified. 

56. The method of claim 50, further comprising isolating a gene so identified. 

57. The method of claim 50, further comprising sequencing a gene so identified. 

58. The method of claim 50, further comprising identifying the human homologue of a 
gene so identified. 
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